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SECTION 1 

INTRODUCTION 

1.1 PURPOSE AND SCOPE 

 The purpose of this report is to request approval of No Further Investigation (NFI) status 

for the Building 51 Motor Generator Room Sump (Solid Waste Management Unit [SWMU] 9-

6), under the Resource Conservation Recovery Act (RCRA) Corrective Action Program (CAP) 

at Lawrence Berkeley National Laboratory (Berkeley Lab).  The California Environmental 

Protection Agency (Cal/EPA) Department of Toxic Substances Control (DTSC) is the lead 

regulatory agency for the CAP and has the authority to approve NFI status for this unit.  If NFI 

status is approved, no additional sampling would be required and the unit would be included in 

the site-wide risk assessment.  The location of the Building 51 Motor Generator Room Sump is 

shown on Figure 1 and Figure 2.  The Motor Generator Room Sump is connected to the Building 

51 Drainage System (Area of Concern [AOC] 9-9).  A separate NFI request will be submitted for 

AOC 9-9 after investigations of the drainage system have been completed. 

1.2 ENVIRONMENTAL INVESTIGATIONS 

 As part of its RCRA Facility Investigation (RFI), the Berkeley Lab Environmental 

Restoration Program (ERP) collects soil samples for chemical analysis at SWMUs and Areas of 

Concern (AOCs) identified during the RCRA Facility Assessment (RFA) (Berkeley Lab, 1992a) 

as having a potential for a past release to the environment.  The purpose of this sampling is to 

evaluate whether a chemical release has actually occurred and, if so, to characterize the 

magnitude and extent of contamination.  Monitoring wells are also installed and groundwater 

samples collected to assess whether groundwater has been impacted.  Samples are collected in 

accordance with requirements specified in the RCRA Facility Investigation (RFI) Work Plan 

(Berkeley Lab, 1992b) and in subsequent RFI Work Plan addenda.  
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1.3 SCREENING PROCESS FOR NO FURTHER ACTION (NFA) OR 
NO FURTHER INVESTIGATION (NFI) STATUS 

 After sampling has been completed to determine whether a release has occurred at a 

SWMU or AOC and the magnitude and extent of any contamination have been determined, the 

unit is screened in accordance with the DTSC approved procedure described in the following 

paragraphs.  The purpose of the screening is to determine whether the unit should be 

recommended for either No Further Action (NFA) or No Further Investigation (NFI) status.   

The first step in the screening process is to compare the detected concentrations of 

analytes to background levels.  The second step is to compare concentrations above background 

levels to United States Environmental Protection Agency (USEPA) Region IX and Cal-modified 

Preliminary Remediation Goals (PRGs) (USEPA, 1998) for residential soil. 

Background Levels 

 Soil analysis data are compared to background levels to determine if contamination is 

present as the result of past site activities.  For compounds that are not naturally occurring, such 

as most organic compounds, any detection is assumed to be contamination, unless another 

source, such as laboratory contamination, can be verified.  For naturally occurring analytes such 

as metals, detected concentrations are compared to statistically derived background levels to 

identify with a certain degree of confidence which constituents are present at concentrations that 

represent contamination.  Berkeley Lab has used the 95% upper tolerance limit method (USEPA, 

1989) to estimate background concentrations of metals in soil (Berkeley Lab, 1995).   

Preliminary Remediation Goals (PRGs) 

 Concentrations of analytes detected above background levels are then compared to 

USEPA Region IX PRGs (USEPA, 1998) or Cal-Modified PRGs for residential soil, where 

Region IX PRGs either have not been established, or are greater than the Cal-modified values.  

To implement a conservative approach to site screening, Berkeley Lab uses PRGs established for 

residential soils instead of less-stringent PRGs for soil at industrial sites. 
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Where concentrations of contaminants in soil are within Berkeley Lab background levels 

or below PRGs for residential soil, the SWMU or AOC is recommended for NFA status.  Where 

concentrations of contaminants in soil are above both Berkeley Lab background levels and PRGs 

for residential soil, the SWMU or AOC is recommended for NFI status.  No further site 

characterization will be required by DTSC for SWMUs and AOCs approved for either NFA or 

NFI status.  SWMUs and AOCs approved for NFI status will be included in the risk assessment 

to be conducted as part of the Corrective Measures Studies (CMS) phase of the CAP.  SWMUs 

and AOCs that are approved for NFA status will not be included in the CMS.  
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SECTION 2 

DESCRIPTION OF BUILDING 51 
MOTOR GENERATOR ROOM SUMP 

2.1 SITE DESCRIPTION AND HISTORY 

The Motor Generator Room Sump (Filter Sump) (SWMU 9-6) was installed in the 

1950’s, when Building 51 (the Bevatron) was built.  The sump is constructed of 2 ½-foot square 

concrete walls to a depth of 5.3 feet below the basement floor surface.  The base of the sump 

consists of an upper 3-inch thick and a lower 6-inch thick concrete slab, separated by 1-inch 

thick plywood. The base of the bottom concrete slab is 6.1 feet below the floor surface. 

A network of subdrains and relief wells located around the perimeter of Building 51 

collects subsurface water from the adjacent hillside.  These subdrains are connected to the 

Building 51 internal floor drain system (AOC 9-9).  The Filter Sump at the south end of the 

motor generator room basement is a collection point for part of the exterior relief well/subdrain 

system (J Line and K Line).  The water in the Filter Sump is routed by gravity flow via the E 

Line, B Line, and A Line (cast iron drainage lines) to the Discharge Sump at the northern end of 

the building.  The layout of the Filter Sump and the portion of the drainage system below the 

motor generator room basement are shown on Figure 2.  

When the system was connected to the storm drain system, effluent from the Discharge 

Sump discharged to North Fork Strawberry Creek.  Since 1962, except for a period between 

1994 and 1996 when contaminants were not detected, the water from the Discharge Sump has 

been routed to the sanitary sewer.  Currently, the effluent from the Discharge Sump is treated 

and discharged to the sanitary sewer under Berkeley Lab’s East Bay Municipal Utility District 

(EBMUD) discharge permit.  

On November 12, 1990, water in the Filter Sump cover was observed to be coated with 

black oil that contained polychlorinated biphenyls (PCBs).  The oil originated from blown 
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capacitors that were being stored in the room.  A survey of the drain lines conducted at that time 

indicated that the northern portion of the drainage system was contaminated with oil containing 

PCBs.  The system was flushed, and the discharged material was containerized for disposal.   

In June 1999, approximately 4 inches of sludge were removed from the bottom of the 

Filter Sump and the sump was steam cleaned. 

2.2 CHEMICALS OF POTENTIAL CONCERN 

 The sump was not intended to handle waste.  However, capacitor oil containing PCBs 

spilled and entered the sump.  In addition, industrial solvents that were used for cleaning the 

floor may have entered the sump.  Mercury is also a chemical of potential concern for this sump.  

2.3 GEOLOGY AND HYDROGEOLOGY 

A map of the surficial geology in the area of the Filter Sump is shown on Figure 3.  

Artificial fill was generally encountered to a depth between 5.5 and 6.5 feet in the borings drilled 

within approximately 3 feet of the sump, which is approximately the depth of the base of the 

sump.  Bedrock was encountered immediately beneath the basement floor subbase 

(approximately 1.2 feet below the floor surface) in the other borings drilled for investigation of 

the sump.  South of the sump, the artificial fill consists of loose, silty andesitic gravel that is 

probably derived from the Moraga Formation.  North of the sump, the artificial fill consists of 

medium stiff gravelly clay.  This fill contains gravels primarily of red-brown and blue-gray 

siltstone and sandstone and therefore appears to be derived from the Orinda Formation. The 

Orinda Formation bedrock near the sump consists of interbedded claystone and siltstone with 

very low permeability.  The rock was generally crushed to intensely fractured, friable to weak, of 

low hardness, and little weathered.  Based on results of slug tests conducted in monitoring wells, 

the Orinda Formation has a hydraulic conductivity of 10-7 to 10-9 m/s. 

Below a depth of approximately 4 feet, the material encountered in the borings appeared to 

be saturated, although no water was encountered in the borings when they were drilled.  This is 

approximately the same depth as the outlet pipe (E Line) from the Filter Sump.  After the Filter 



 
Request for NFI Status 6 September 1999 
B51 Motor Generator Room Sump (SWMU 9-6) 
 

 

Sump was cleaned in June 1999, the inlet to the sump was sealed and the standing water was 

pumped from the sump.  The water level in the sump subsequently rose to the elevation of the 

outlet pipe, approximately 9 inches above the bottom of the sump (approximately 4.25 feet below 

the floor).  Based on these results, the outlet from the sump appears to be controlling the 

groundwater elevation in the area of the sump. 



 
Request for NFI Status 7 September 1999 
B51 Motor Generator Room Sump (SWMU 9-6) 
 

 

SECTION 3 

ENVIRONMENTAL INVESTIGATIONS 

3.1 SUMMARY OF INVESTIGATIONS 

 Environmental investigations at the Filter Sump consisted of analyzing sediment samples 

collected from the sump, analyzing soil samples collected from borings near the sump, and 

analyzing groundwater samples collected from a temporary sampling point adjacent to the sump 

and from water flowing from the drainage line into the sump.  The locations of the soil borings 

and the temporary groundwater sampling point (SB51-96-6) are shown on Figure 4.  Samples 

have been analyzed for volatile organic compounds (VOCs), PCBs, Fuels, Oil & Grease, semi 

volatile organic compounds (SVOCs), and metals.  Analytical results for samples collected 

during the RFI are included in the following tables: 

 Table Numbers for Analytical Results 

 Analysis 
Media VOCs

 
PCBs Fuels Oil & 

Grease 
SVOCs Metals 

Soil 1a 1a 1a 1a  1b 
Sediment in Filter Sump 2a 2b 2b 1a 2b 2b 

Groundwater (SB51-96-6) 3 3  1a   
Water in Filter Sump  3     

3.2 SEDIMENT AND WATER SAMPLES FROM THE FILTER SUMP 

 In November 1990, water, oil, and sludge samples were collected from the Filter Sump.  

PCBs were detected at maximum concentrations of 110 µg/L (water), 110 mg/kg (oil), and 3,700 

mg/kg (sludge).  As was discussed previously, this sludge was removed during cleanup activities. 

 In April 1996, a sediment sample was collected from the Filter Sump (SS-51-MR-FS-

1,2).  The sample was analyzed for Total Petroleum Hydrocarbon as Diesel (TPH-D), oil & 



 
Request for NFI Status 8 September 1999 
B51 Motor Generator Room Sump (SWMU 9-6) 
 

 

grease, PCBs, and mercury.  PCBs (380 mg/kg Aroclor-1242), oil & grease (45,000 mg/kg), and 

mercury (105 mg/kg) were detected in sediment in the Filter Sump.  In May 1999, a second 

sediment sample was collected from the Filter Sump.  The sample was analyzed for SVOCs, 

PCBs, fuels, and metals.  PCBs (330 mg/kg Aroclor-1242), hydraulic/motor oil (45,000 mg/kg), 

and low concentrations of SVOCs (bis(2-ethylhexyl)phthalate = 13 mg/kg, fluoranthene = 3.9 

mg/kg, and pyrene = 3.9 mg/kg) were detected.  Mercury (46 mg/kg) and lead (130 mg/kg), and 

chromium (305 mg/kg) were also detected in the sediment.  As was discussed previously, this 

sludge was also removed. 

 Water samples were collected from the Filter Sump in April 1999 and from the inflow 

(K-Line) to the Filter Sump in May 1999 and analyzed for PCBs.  PCBs (Aroclor 1242) were 

detected at concentrations of 3600 µg/L and 3.4 µg/L, respectively. 

3.3 SOIL SAMPLES FROM BORINGS 

In April 1996, soil boring SB51-96-6 was drilled adjacent to the Filter Sump.  Soil 

samples were collected at 4 and 7 feet below the floor surface.  No VOCs were detected.  Oil 

& grease (170 mg/kg) and motor oil (210 mg/kg maximum) were detected.  PCBs (Aroclor 

1242) were detected at 7 feet (1.8 mg/kg).  Chromium (260 mg/kg) and nickel (160 mg/kg) 

were detected at concentrations above the PRGs for residential soil and Berkeley Lab 

background levels.   

 Also in April 1996, five soil borings were drilled along the drainage lines, including 

SB51-96-10 approximately 8 feet from the Filter Sump.  Soil samples were collected at 4 and 6 

feet below floor surface in SB51-96-10.  No PCBs, fuels, oil & grease or VOCs were detected.  

Metals were detected at a concentration within Berkeley Lab background levels or below the 

PRG for residential soil.  

In June 1999, in response to a request from the DTSC, nine 15-foot deep borings were drilled 

inside, and on approximately 3-foot centers outside, the Motor Generator Room Filter Sump.  Forty-

four soil samples were collected and analyzed for PCBs, VOCs, metals, fuels, and oil & grease.  Oil 

and grease was not detected.  Crude/waste oil (57 mg/kg maximum) was detected in two samples.  No 

other  fuels  were  detected.  PCBs  (Aroclor 1242) were  detected  in  five  in-place  samples  (0.16 
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mg/kg maximum concentration) and in a sample of slough (material that fell to the bottom of the 

boring) at the sump (3.3 mg/kg).  Low concentrations of VOCs (0.06 mg/kg maximum) were also 

detected in eight samples.  Except for nickel in three samples, concentrations of metals detected were 

below Berkeley Lab background levels or PRGs for residential soil.   

Results of the investigations are shown on Figure 5 through Figure 9.  Figures 5a and 5b 

show concentrations of PCBs detected at different depths on cross sections AA’ and BB’.  The 

locations of the cross sections are shown on Figure 3.  The maximum concentration of PCBs 

detected in in-situ soil (0.16 mg/kg), excluding a sample of slough, was found in a sample 

collected approximately 1 foot below the base of the Filter Sump.  PCBs were not detected in the 

two deeper samples collected at the same location (approximately 4 feet and 7 feet beneath the 

base of the sump).  

Figure 6a and 6b show concentrations of VOCs detected in soil samples on the same two 

cross sections.  The maximum concentration of TCE detected in soil samples (0.061 mg/kg) was 

found approximately 1 foot from the Filter Sump in the Moraga Formation derived fill material.  

Concentrations of VOCs detected were all well below their PRG for residential soil.   

Concentrations of fuels detected in soil samples are shown on the same two cross 

sections on Figure 7a and 7b.  Metals detected at concentrations above background and PRGs for 

residential soil are shown on Figure 8a and 8b.  Nickel was the only metal detected in the recent 

samples collected in June 1999 at a concentration above the Berkeley lab background level and 

the PRG for residential soil.  Three of the recent samples collected from the Orinda Formation 

bedrock showed nickel at a concentration slightly above the statistically determined background 

level.  Recent evaluation of the Orinda Formation sample population indicated that 

concentrations of nickel in the range of 100 mg/kg to 200 mg/kg are within background levels.  

3.4 GROUNDWATER SAMPLES FROM TEMPORARY SAMPLING 

POINTS 

 Soil borings SB51-96-6 was converted to a temporary groundwater sampling point to 

permit collection of groundwater samples.  Grab water samples were collected in 1996 (5 
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samples) and 1997 and analyzed for VOCs, PCBs, or oil & grease.  No PCBs or oil & grease 

were detected. VOCs (primarily trichloroethene, cis-1,2-dichloroethene, and trans-1,2-

dichloroethene) were detected at a total concentration of 113 µg/L in April 1996.  No VOCs 

were detected in the sample collected in November 1996 and only low concentrations (8.7 

µg/L total) were detected in December 1997.  SB51-96-6 has been dry because of the 

dewatering operations in the basement, and therefore not been sampled recently. 

3.5 MIGRATION OF CONTAMINANTS 

Analysis of contents of the Filter Sump has shown the presence of PCBs, metals, and 

fuels in the past.  The building 51 drainage system was designed such that under normal 

conditions, groundwater flowing into the sump discharges through the cast iron subdrain to the 

Discharge Sump, located at the north end of the basement.  As noted previously, since 1962 the 

water from the Discharge Sump was pumped to the sanitary sewer system.  Occasionally, 

however, the pump in the Discharge Sump required repair.  While the pump was being repaired, 

the water table rose in the basement.  When the water table rose, contaminants in the cast iron 

subdrain were forced up into the connected terra cotta drain pipe and from there through the 

openings in the terra cotta pipe into the fill material next to the pipe.  Penetration of the 

contaminants into the Orinda formation bedrock was limited due to its very low permeability.  

During these short periods, a limited amount of contamination may also have penetrated through 

the concrete walls and floor of the Filter Sump into the fill material adjacent to the sump.  This 

would explain the low concentrations of PCBs, VOCs, and fuels detected in the fill material next 

to the sump. 
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SECTION 4 

INTERIM CORRECTIVE MEASURES 

 In June 1999, the sediment was removed from the Filter Sump and the walls and floor of 

the sump were cleaned with a high pressure water jet and steam.  Furthermore, in response to a 

request from the DTSC, Enviroact (Roto Rooter) was retained in August 1999 to clean the cast 

iron subdrain between the Filter Sump and Discharge Sump.  High pressure water was used to 

dislodge the remaining oil from inside the pipe.  A subsequent video survey of the pipe indicated 

no remaining oil contamination.  The wastewater was collected with the help of a vacuum truck.  

A photograph of the water jet and vacuum trucks during the cleaning operation is shown in 

Exhibit 1.  More than 2000 gallons of the collected wastewater was stored in a 4000-gallon tank, 

which is shown in Exhibit 2.  Analysis of the wastewater in the tank showed hydraulic/motor oil 

(11,000 µg/L); PCBs 1242 (52 µg/L); benzo(a)anthracene (28 µg/L); chrysene (23 µg/L); 

fluorene (50 µg/L); pyrene (62 µg/L); chloroform from city water (7.2 µg/L); and trace amount 

(less than 1 µg/L) of TCE.  The sediment was also removed from the Discharge Sump.  As was 

discussed previously, the source of the PCBs released to the fill material next to the cast iron 

subdrain was identified and the contaminated materials were removed.  The fill material next to 

the Discharge Sump is also being excavated.  
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SECTION 5 

RATIONALE FOR NFI RECOMMENDATION 

 The building 51 Motor Generator Room Sump (SWMU 9-6) is recommended for No 

Further Investigation status for the following reasons: 

1. A close sampling pattern consisting of a 3-foot horizontal grid and 3-foot vertical 

interval was established in the accessible area around the Filter Sump to assess the 

magnitude and extent of soil contamination.  The sampling was conducted in 

accordance with a work plan that was prepared in consultation with DTSC (Berkeley 

Lab, 1999).  Results of this investigation were presented in Section 3.3.  As was 

noted on the cross sections, the soil contamination was limited primarily to the area 

within approximately 3 feet horizontally from the sump and 5 feet below the bottom 

of the sump.  The extent of contamination in the environment adjacent to the Filter 

Sump has been determined in accordance with requirements specified in the workplan 

approved by DTSC (Berkeley Lab, 1999). 

2. Maximum concentrations of analytes detected in soil samples are listed in Table 4 

together with PRGs for residential soil and Berkeley Lab maximum background 

levels (Berkeley Lab, 1995).  Although PCBs were not detected at a concentration 

above the PRG in the 43 in-situ soil samples collected in accordance with the June 

1999 sampling plan (Berkeley Lab, 1999), a soil sample collected in 1996 contained 

PCBs at a concentration of 1.8 mg/kg, which was above the PRG (0.2 mg/kg).  A 

sample of slough material collected from the boring beneath the Filter Sump during 

the June 1999 sampling contained PCBs at a concentration of 3.3 mg/kg, which was 

also above the PRG.  No other organic analyte was detected at a concentration above 

the PRG for residential soil.  Chromium (1 of 46 samples) and nickel (4 of 46 

samples) were the only metals detected above both PRGs for residential soil and 

Berkeley Lab background levels.  Concentrations of nickel are shown on the north-
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south (Figure 9a) and east west (Figure 9b) cross sections.  As can be seen on these 

figures, the variations in nickel concentration appear to be random and there is no 

indication that the higher nickel concentrations are the result of contamination from a 

source such as the sump.  The higher nickel concentrations were detected in the 

Orinda Formation and the Orinda Formation derived fill.  The Orinda Formation has 

higher background nickel levels than the other geologic formations at Berkeley Lab 

(Berkeley Lab, 1995).  The above information corroborates that the magnitude of 

contamination in the soil has been characterized.  

3. As suggested by the DTSC, the Filter Sump and the associated drainage system 

between the Filter Sump and the Discharge Sump at the north end of the building 

have been cleaned. 

Because of the detection of PCBs at concentrations above the PRG for residential soil, 

and nickel and chromium above background levels and PRGs for residential soil, the Building 51 

Motor Generator Room Sump (SWMU 9-6) will be included in the site-wide risk assessment.  
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Figure 1.  Location of Buiding 51 Motor Generator Room Sump (SWMU 9-6)
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Figure 2.   Building 51 Motor Generator Room Basement 

6
9
0

695

700
Treatment 

System

Groundwater level (feet)690

EXPLANATION

20 40 ft.0

APPROXIMATE SCALE

U
C

 g
ri

d
 N

o
rt

h

M
ag

ne
ti
c 

N
or

th

True North

APPROXIMATE MEAN

DECLINATION, 1969

16 
17 



D
u

c
t

W
all

Wall

SB51-96-10

T

ground

APPROXIMATE MEAN
DECLINATION, 1969

M
ag

ne
tic

 N
or

th

U
C

 G
rid

 N
or

th

16 
17 

True North

Figure 3.  Surficial Geology - Motor Generator Room Basement Filter Sump.
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Figure 5a.  Concentrations of PCBs Detected in Soil (mg/kg) (Aroclor 1242) Building 51 Motor Generator Room Basement Filter Sump
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Figure 5b.  Concentrations of PCBs Detected in Soil (mg/kg) (Aroclor-1242) 
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Figure 6a.  Concentrations of VOCs Detected in Soil (mg/kg) Building 51 Motor Generator Room Basement Filter Sump Cross Section AA'
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Figure 7a.  Concentrations of Fuels  Detected in Soil (mg/kg) Building 51 Motor Generator Room Basement Filter Sump Cross Section AA'
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Figure 7b.  Concentrations of Fuels Detected in Soil (mg/kg)
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Figure 8a.  Concentrations of Metals Detected in Soil above Background and PRGs for Residential Soil (mg/kg)

                   Building 51 Motor Generator Room Basement Filter Sump Cross Section AA'
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Figure 8b.  Concentrations of Metals Detected in Soil above Background and PRGs for Residential Soil (mg/kg)
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Figure 9a.  Concentrations of Nickel Detected in Soil (mg/kg)
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Figure 9b.  Concentrations of Nickel Detected in Soil (mg/kg)
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